This article addresses the question of Old English alternations with a view to identifying instances of allomorphic variation attributable to the loss of motivation and the subsequent morphologization of alternations. The focus is on the strong verb and its derivatives, in such a way that the alternations in which the strong verb partakes can be predicted on the basis of phonological principles, whereas allomorphic variation with respect to the strong verb base is unpredictable. Out of 304 derivational paradigms based on strong verbs and comprising 4,853 derivatives, 478 instances have been found of phonologically motivated vocalic alternations. The conclusion is reached that the most frequent alternations are those that have /a/ as source and those with /y/ as target, because /a/ is the point of departure of i-mutation and /y/ its point of arrival. Sixteen instances of allomorphic variation have also been found, of which /e/ ~ /eo/, /e/ ~ /ea/ and /i/ ~ /e/ are relatively frequent.
Aims and scope
Although the philological study of the morphology of Old English in general and its word-formation phenomena in particular have a long tradition (see Lindemann 1970 and the references provided by this author), the derivational morphology of this stage of the English language has been dealt with from a more theoretically based perspective only in relatively recent works. Two main lines have been taken. First, Kastovsky (1986 Kastovsky ( , 1989 Kastovsky ( , 1990 Kastovsky ( , 1992 Kastovsky ( , 2005 Kastovsky ( , 2006 has 1 This research has been funded by the Ministry of Science and Innovation through the project FFI2012-29532. approached the question from the angle of the typological shift from stemformation to word-formation, as a result of which the derivation and inflection at the end of the Old English period no longer make use of variable bases but of invariable ones.
2 Second, Martín Arista (2008 , 2009 , 2010a , 2010b , 2011a , 2011b , 2012 , 2013 has explained the derivational processes of Old English within a morphology of structural-functional persuasion by proposing a syntagmatic procedure of word-formation inspired by the layered representation of clause and phrase structure adopted by functional grammars (Foley & Van Valin 1984; Dik 1997a Dik , 1997b Van Valin & LaPolla 1997; Van Valin 2005) . 3 Along with the analysis of the nature of morphological bases, Kastovsky (1968) has listed an inventory of alternations that can be traced back to the study of Germanic ablaut, which, in terms of word-formation, involves the use of inflectional means for derivational purposes, notably the stems of the present, preterite and past participle of strong verbs. Like the other Germanic languages, Old English has strong verbs organized in seven classes, which result from the vowel contrasts among infinitive, preterite singular, preterite plural and past participle illustrated by figure 1: The vocalic contrasts displayed by figure 1 have been largely discussed in the literature as ablaut (or apophony) and the different vocalic value are usually referred to as ablaut grades. Lass (1994: 108) and Ringe (2006: 11) agree that normal and long grades typically appear in accented position, and zero-grades in unaccented syllables followed by an accent. Some of these ablaut grades appear in the derivatives of strong verbs. Palmgren (1904) relates the vowel of 2 This line has been pursued by Haselow (2011) , who deals with the rise of analytic tendencies in English morphology and the productivity of some nominal suffixes. Cf. Trips (2008) .
some nominal derivatives to the present tense of strong verbs, as in feminines like drge 'drag-net' ~ dragan 'to drag', masculines like bēod 'table, bowl' ~ bēodan 'to offer' and neuters like geðeot 'howling' ~ ðeotan 'to howl'. Nominal derivatives can also present the vowel of the preterite singular, as is the case with the feminine tēag 'chain' ~ tēon 'to draw', the masculine swam 'fungus' ~ swimman 'to swimm'; and the preterite plural, as in the feminine wge 'scales, balance' ~ wegan 'to weigh' and the neuter gestn 'groaning' ~ stenan 'groan'. The past participle shares its vowel with feminines like storfe 'flesh of animals that have died by disease' ~ steorfan 'to die', masculines like blice 'laying bare (of bone through wound)' ~ blīcan 'shine, be laid bare (of bone)' and neuters like geðwit 'what is shaved off, chip' ~ ðwītan 'cut, shave off'. By focusing on the morphological class of the weak verb, Schuldt (1905) finds that some weak verbs from class 1 display the vowel of the preterite singular of the strong verb (btan 'to bridle' ~ bītan 'to bite'). Others contain the vowel of the infinitive but alternate with the vowel of the preterite (missan 'to miss, fail' ~ mīðan 'to conceal'). Regarding weak verbs of class 2, some share the vowel of the preterite singular of the strong verb (wracian 'to be in exile' ~ wrecan 'to drive, press'). Other weak verbs from class 2 hold a quantity contrast with the past participle of the strong verb (cunnian 'to prove, try' ~ cunnan 'to be or become acquainted with'). Finally, weak verbs of class 2 can also be derived with the vowel of the present or the preterite plural of the strong verb, as is the case with treddian 'to tread, step, walk' ~ tredan 'to tread'. Jensen (1913) carries out a similar analysis of all major lexical classes. In the class of the adjective, he distinguishes those formed with the vowel of the present, like scīn 'extraordinary appearance' ~ scīnan 'to shine' and reōd 'red' ~ reōdan 'to redden'; with the vowel of the preterite singular, like hnāg 'bent' ~ hnīgan 'to bend down' as well as reāfol 'rapacious' ~ reāf 'to spoil'; and with the vowel of the past participle, such as swīc 'offensive' ~ swīcan 'to move about' and flugol 'apt to fly'~ fleōgan 'to fly'. Given these correspondences, which ultimately point to the existence of a common morphological base, Hinderling (1967) remarks that strong verbs constitute the starting-point of lexical derivation in the Germanic languages. 4 Furthermore, the regularity of alternations of vowels in roots and affixes of words that are etymologically and morphologically related has been stressed by linguists like Mailhammer (2007) , who attributes to ablaut functional status in Proto-Germanic, given that it can mark grammatical contrasts such as non-past vs. past.
While the motivation of a significant part of the contrast holding between strong verbs and their derivatives is to be found in ablaut, some correspondences between the strong verb and its derivatives clearly fall out of the scope of this phenomenon. In a study in the deverbal formation of nouns by means of zero derivation and the recurrent morphological constrasts that arise throughout the process, Kastovsky (1968: 59) identifies the alternations listed in figure 2. Note that A stands for vocalic, C for consonantal and R for reverse. Phonemes are represented between strokes and allophonic variants between square brackets. PA marks a coincidence with Palmgren's (1904) analysis. 
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The framework of alternations as put forward by Kastovsky (1968) constitutes a double synthesis: firstly, of contrasts motivated by ablaut and by other phenomena and, secondly, of synchronic and diachronic facts. Beginning with the motivation of the contrasts under scrutiny, some of them can be related, as has already been pointed out, to the ablaut pattern of the corresponding strong verbs, thus A1R /ae/ ~ /a/ stl (preterite singular of stelan) ~ stalu; A4a /e/ ~ /i/ cweðen (past participle of cweðan) ~ cwide; A5 /o/ ~ /y/ brocen (past participle of brecan) ~ bryce; A6 /u/ ~ /y/ burston (preterite plural of berstan) ~ byrst; A7 /ā/ ~ / / drāf (preterite singular of drīfan) ~ drf; and A9 /ēa/ ~ /īe/ hlēat (preterite singular of hlēotan) ~ hlīet. Whereas these alternations reflect ablaut patterns, most of them, like fōn 'to take' ~ feng 'to grasp', are largely motivated by i-mutation, which is described by Hogg (1992: 113) as follows: Old English vowels harmonized to an /i/ or /j/ following them in the same word. This caused all back vowels to front and all short vowels (except naturally /i/) and diphthongs to rise when /i/ or /j/ followed in the next syllable. This can be represented as in figure The reverse alternations of figure 2, however, do not seem to conform to the changes grouped under i-mutation, as presented in figure 3 . For instance, A1R /ae/ ~ /a/ stl ~ stalu apparently runs contrary to the predictions of i-mutation. However, what is at stake here is the morphological relation holding between the weak verb and the noun. Unlike strong verbs, weak verbs are mostly derived and select the noun, the adjective or a strong verb as base. That is, given hyscan and husc the verb is derived from the noun, in such a way that i-mutation mediates between base and derivative exactly as in deverbal nouns based on strong verbs. Eventually, the phonological rules that produced ablaut were morphologized (Lass 1994; Kastovsky 2006; Ringe 2006) . All the Old English alternations had originally been phonologically conditioned but they became progressively more 5 Campbell (1959: 71) points out that the i-mutation of diphthongs shows more variation. West-Saxon long and short /ea/ and /io/ were mutated to long and short /ie/, whereas in the other dialects long and short /ea/ were mutated to long and short /e/ and long and short /io/ were not subject to mutation. Regarding long vowels, Campbell (1959: 71-72) notes that West-Saxon /ǣ/ and /ē/ in the other dialects do not undergo raising by umlaut.
opaque and morphologically conditioned until the breakdown of the whole morphophonemic system that took place at the end of the Old English period. As Kastovsky (2006: 171) remarks:
Towards the end of the Old English period, the language was characterized by large-scale allomorphic variation, with most of these alternations being unpredictable. This eventually led to considerable analogical levelling in the Middle English period with the result of eliminating most of these alternations (...) Stemalternation became a characteristic feature of the irregular part of inflection, whereas it disappeared from word-formation on a native basis except some unproductive cases such as long ~ length.
Given this state of the art, the aim of this research is to contribute to the study of Old English word-formation from the perspective of morphological relatedness by distinguishing morphological contrasts holding between related forms that share a lexemic root from alternations proper, which represent a principled subset of morphological contrasts. The focus is on the strong verb and its derivatives, in such a way that the alternations in which it partakes can be predicted on the basis of phonological principles, whereas allomorphic variation with respect to the strong verb base does not abide by phonological principles and is unpredictable. Vocalic alternations only are analyzed because consonantal contrasts represent allophonic phenomena. Thus, this article addresses the question of the loss of motivation and the subsequent morphologization of alternations, for which Kastovsky (2006) makes no provision, apart from stating that the phenomenon takes place. It is also worth mentioning that the analysis reported in the following sections is mainly synchronic and does not restrict itself to the lexical class of nouns, as Kastovsky (1968) does, but also includes the major lexical classes of the verb (weak and strong) and the adjective.
Data of analysis and methodology
We have devised a methodology that consists of the following steps: (i) the retrieval of all records of strong verbs from the lexical database of Old English Nerthus (www.nerthusproject.com); 6 (ii) the identification of all inflectional forms of strong verbs relevant for derivational morphology; (iii) the isolation of basic strong verbs; (iv) the compilation of derivational paradigms; (v) the identification of the vocalic contrasts holding in derivation; (vi) the classification of the contrasts based on ablaut; and (vii) the distinction of phonologically motivated alternations from instances of allomorphic variation. 6 We have followed the conventions of the lexical database Nerthus regarding homophones with different lexical or morphological features, which are numbered, as in āwiht 1 (noun) 'something', āwiht 2 (adverb) 'at all' and āwiht 3 (adjective) 'of value'.
The most significant decision that underlies the methodological steps we have just described affects the role that strong verbs play in Old English lexical derivation. Strong verbs constitute the starting-point (but not the only base) of Germanic derivation. Therefore we have opted for a compromise solution that consists of analysing the derivational paradigm of strong verbs, but considers the major lexical categories in the recursive and non-recursive derivation and compounding that give rise to the derivational paradigm. By derivational paradigm we mean all the derivatives that can be derived by productive synchronic means or recovered in the diachrony, along with the base of derivation, a basic strong verb. As illustration of the concept of derivational paradigm, consider the class VI strong verb bacan 'to bake' and its derivatives ābacan (verb, strong VI) 'to bake', bcere 1 (noun, masculine) 'baker', bcering (noun, masculine) 'gridiron' and bcestre (noun, feminine) 'female baker', all of which are morphologically and semantically related to the strong verb.
From a quantitative perspective this work has analysed 29,937 lexemes (type) beginning with the letters A-W. A total of 4,853 complex (morphologically derived) forms have been identified, which can be broken down by category as follows: 2,639 nouns, 793 adjectives, 329 weak verbs and 1,092 strong verbs. The total of strong verbs dealt with in this research is 1,499, out of which 407 correspond to simplex (morphologically underived) strong verbs. The verbs at issue can be broken down by morphological class as is shown by Appendix 1. Out of the 407 basic strong verbs, 304 derivational paradigms have been grouped.
Results of the analysis and discussion
The 407 basic strong verbs have given rise to 304 derivational paradigms, presented by letter in table 1, under which 4,853 derivatives have been grouped. This makes an average of ca. sixteen derivatives and compounds per paradigm. This distribution, as was predictable, is not uniform across paradigms. To give just two examples, the paradigm of beran consists of 160 derivatives, whereas that of cnedan displays one only. Also, 1,092 non-basic strong verbs have been identified in the paradigms of other strong verbs, from which the former derive. The tendency has been observed throughout this analysis that strong verbs as derivatives from other strong verbs are regularly based on the infinitive form. All in all, the four inflective forms of the verb (infinitive, preterite singular, preterite plural and past participle) constitute bases of derivation but the most productive forms are the infinitive and the past participle, the preterite singular being the least productive. The figures are presented in table 2. Nevertheless, in some cases it is the preterite singular form of the verb that provides the great majority of derivatives, as is the case of the verb blīcan 'to shine'. These figures are consistent with the evolution from stem-formation to word-formation. Indeed, the infinitive has twice as many derivatives as the preterite singular, the preterite plural and the past participle together. On the other hand, the derivatives of the preterite together with those of the past participle outnumber those of the present, which suggests that, although the typological change from stem-formation to word-formation is well under way, it is still in progress. In this respect, we concur with González Torres (2010), who addresses this question from the perspective of the existence of multiple bases of derivation and reaches the conclusion that the evolution from stem-formation to word-formation had been completed by the end of the Old English period. As is generally accepted in the field of historical linguistics, variation in the synchrony represents change in the diachrony. Focusing on contrasts not related to ablaut, this research has yielded 854 instances, which makes an average of approximately three per derivational paradigm. The derivational paradigms of strong verbs with more than ten mutated derivatives include beran 'to bear' (65), drincan 'to drink' (40), faran 2 'to die' (33), hweorfan 'to turn' (33), cwelan 'to die' (29), slēan 1/2 'to strike' (28), brecan 'to break' (27), cuman 1/2 'to come' (23), bindan 'to bind' (22), blīcan 'to glitter' (21), brēotan 'to break in pieces' (21), būgan 'to bow' (21), gangan 1 'to go' (21), brinnan 'to burn' (19), biernan 'to burn' (15), cēosan 'to choose' (15), fōn 'to take' (14), wrecan 'to drive' (12), būan 'to dwell' (11), calan 'to grow cool or cold' (11), grafan 'to dig' (11), rīdan 1/2 'to ride' (11), sēcan 1 'to seek' (11) and wacan 'to awake' (11). By type of morphological contrast, the highest number of different oppositions between the base and the derivative is shown by class III of strong verbs (eo + /r/h/ + consonant) like beorgan 'to protect', ceorfan 'to cut', hweorfan 'to turn', sweorcan 'to grow dark', weorpan 'throw' and weorþan 'become'. Even though the contrasts in figure 4 that do not comprise two glides (/e/ ~ /eo/ and /i/ ~ /eo/) could be disregarded on the ground of alternative spelling (hwerfan and hwirfan can indeed be considered orthographic variants of hwyrfan), there remain four contrasts. This represents the maximal degree of mutation, which has been found in this research with respect to /eo/ in the strong verb base. Although more research is needed before reaching a final conclusion regarding this point, the high degree of mutation with respect to /eo/ might be related to the heterogeneous origin of the diphthong, which originates, at least, in the breaking of /e/ before /r/, /l/ and [h], as well as the back mutation of /e/. The list of the contrasts not attributable to ablaut that constitute alternations of the type presented in figure 4 is given in figure 5 . The number in brackets corresponds to the occurrences, and there is an illustration of each: belgan 'to be or become angry' ~ bylgan 2 'to anger'
hēawan 'to hew' ~ hīewet 'cutting' A10 /ēo/ ~ /īe/ flēotan ~ flīeta (11) flēon 'to fly from' ~ āflīegan 'to put to flight' A11 /ū/ ~ /ȳ/ būan ~ bȳ (=PA7 rūm ~ rȳman) (13) brūcan 'to brook'~ brȳcian 'to enjoy' Figure 5 . Alternations and occurrences
Regarding figure 5, it must be noted that the most frequent alternations are those that have /y/ as target, as is the case with A5 /o/ ~ /y/ gebrocen ~ bryce (=PA4 bold ~ byldan) and A6 /u/ ~ /y/ burston ~ byrst (=PA6 lust ~ lystan). The alternations having /a/ as source (A1 /a/ ~ /ae/ faran ~ fr and A2 /a/ ~ /e/ acan ~ ece (=PA1 land ~ lendan)) are also remarkably frequent. The frequency of alternations with /y/ as target and /a/ as source can be explained on the ground of i-mutation. Indeed, as has been shown in figure 3 , /a/ is the point of departure of this phenomenon (low and back, unrounded), while /y/ is the point of arrival (high and front, rounded). Overall, direct alternations are far more frequent than inverse ones, which is in keeping with the role of the strong verb in derivation. As a matter of fact, four reverse alternations have not been found in the corpus of analysis. This is due to the fact that the derivational paradigms have been gathered around the strong verb and the alternations in question, illustrated in figure 6 , select the noun, the adjective, the verb and (far less frequently) the adverb as base of derivation: Of the remaining contrasts, those in figure 7 do not conform to alternations as defined by Kastovsky (1968) Considering the evidence presented in figure 9 , it must be accepted that the great majority of contrasts are very infrequent. Most of them present less than five occurrences and can be considered exceptional, but at least the following contrasts deserve mention: /e/ ~ /eo/, /e/ ~ /ea/ and /i/ ~ /e/, which clearly stands out for quantitative reasons. In the absence of a phonological explanation, it is not unreasonable to reach the conclusion that these contrasts constitute instances of allomorphic variation that arise in lexical creation. This accords with Kastovsky's (2006: 71) remarks that the phonological conditioning of alternations is lost in diachronic evolution.
To close this discussion, it is necessary to determine whether these instances of alternation and allomorphic variation are still within the bounds of morphology or they belong exclusively in the lexicon. Although the answer to this question largely depends on the theoretical persuasion of the researcher, it seems beyond a doubt that on the face of the evidence gathered in this research (i) there is morphological contrast between base and derivative; (ii) such a contrast is relatively recurrent; and (iii) the change in form is as a general rule paralleled by a meaning modification. On the other hand, the modification of meaning is not systematic and, moreover, is achieved mainly by other means (affixation). All in all, Old English alternations are more widespread and systematic than in the modern language, which has some fossilized alternations (Haspelmath 2002: 193) . García García (2012: 26) holds that the alternations applying to jancausative verbs are lexical because they are lexically conditioned and ready to be levelled out. The solution that we propose in this respect is that the phonologically motivated alternations discussed in this paper are morphological due to the morphological contrast they involve, their relative frequency and, above all, because they are related to the ablaut system of the strong verb. As for allomorphic variation, this phenomenon represents a consequence of the variable character of the bases of Old English morphology and therefore can be considered morphological. Eventually, with the change from variable base morphology into invariable base morphology, the partial replacement of the strong conjugation with the weak conjugation and the associated loss of many strong verbs, allomorphic variants and alternations must have become purely lexical.
Conclusion
This article has analyzed 304 derivational paradigms based on strong verbs, under which 4,853 derivatives have been grouped, and found that 3,944 of them display root vowels based on the ablaut pattern of the corresponding strong verb. The vowel of the infinitive appears in approximately one half of the derivatives, while the other half display the same vowel as the past participle more frequently than that of the preterite. This research has also yielded 854 instances of contrast between the strong verb and its derivatives that cannot be attributed to the ablaut pattern of the verb, 478 of which qualify as phonologically motivated morphological alternations. The most frequent alternations are those that have /a/ as source and those with /y/ as target, because /a/ is the point of departure of i-mutation and /y/ its point of arrival. Direct alternations are far more frequent than inverse ones given the central role played by the strong verb in derivation. Even a very conservative approach has identified sixteen completely unpredictable contrasts, thus instances of allomorphic variation, of which /e/ ~ /eo/, /e/ ~ /ea/ and /i/ ~ /e/ are relatively frequent. The unpredictability and asys-tematicity of these contrasts indicate a higher degree of variation than a productive procedure can possibly manage. This is so because alternations are recurrent and contribute to the systematic nature of language. However, once the phonological system in which alternations originated no longer exists and the oppositions that gave raise to alternations no longer hold, alternations become morphological. This means that they mark a formal contrast between bases and derivatives of synchronically or etymologically related paradigms, but that such a contrast cannot be repeated productively. Consequently, new unmotivated contrasts, which have been described in this work as allomorphic variants, find their way into the lexicon. Schuldt, Claus. 1905 
